We studied three factors affecting the allocation of patch time and the intensity of searching by the larval parasitoid Asobara tabida Nees. We found that: 1. A. tabida reacts to a water-soluble kairomone, produced by its host Drosophila melanogaster Meigen in that a) time spent on a patch (yeast patch in which D. melanogaster larvae had crawled and fed) increased in a S-shaped fashion with increasing kairomone concentration. b) the searching intensity by the parasitoid increased with increasing kairomone concentration until it levels off at higher concentrations. 2. A. tabida recognized areas previously searched by a conspecific and spent less time and searched less intensely on such patches as compared to unsearched patches. 3. Patches with a reduced quality (reduced amount of living yeast) for the host are less attractive for the parasitoid which spends less time and searches less intensely on such patches than on patches with a better quality for the host. The response of the parasitoid to these three factors contributes to the optimization of time allocation. The increase in search intensity can eventually cause a sigmoid functional response and may enhance population stability.
INTRODUCTION
Currently much interest is focused on the allocation of searching time between patches by insect parasitoids or predators. Most research is concerned with the question, what is the best strategy for the parasitoid from the standpoint of reproductive effort (e.g. ROYAMA, 1970; HASSELL & MAY, 1974; MURDOCH & OATEN, 1975; CHARNOV, 1976; COOK & HUBBARD, 1977; VAN LENTEREN & BAKKER, 1978; COMINS & HASSELL, 1979 ; WAAGE, 1979; TINBERGEN, 1980 ; VAN ALPHEN, 1980) , whilst other research is concerned with the question, what is the influence on the dynamics ofparasitoid-host interaction (e.g. HASSELL &MAY, 1974; MURDOCH & OATEN, 1975; COMINS & HASSELL, 1979) . It is generally believed that for parasitoids to spend more time in denser patches than in sparse ones in functional and that this behaviour promotes the stability of parasitoid-host dynamics. Allocating time on a patch may force the parasitoid to make two decisions (KREBS et al., 1974) : firstly it should decide which patch to visit; secondly it should decide when to leave a patch. The first decision is only feasible if the parasitoid can predict the patch quality by cues which can be perceived from a distance. Host-associated cues are known to play an important role in attractingl parasitoids to patches and in causing the parasitoids to arrestl on a patch (e.g. VINSON, 1976; WAAGE, 1978) . If the concentration of host-associated cues varies with host density and the parasitoid shows a concentration-dependent response to these cues, then this may provide one of the behavioural mechanisms used to allocate patch time (see WAAGE, 1978 WAAGE, , 1979 .
In addition to causing the parasitoid to become arrested, chemical cues are known to play a role in distinguishing previously searched from unsearched areas. For example PRICE (1970) found that Pleolophus basizonus discriminates between previously searched and unsearched host habitat areas, in that it avoids presearched ones. This behaviour is based on the recognition of a mark left during a prior visit by itself or a conspecific wasp. A similar behaviour has been found for the parasitoid Diaparsis truncatus (vart ALPHEN, 1980) . Asobara tabida Nees, a solitary larval parasitoid of Drosophila species is attracted to and arrested by fermenting fruit, the medium for its host.
However, once arrested the parasitoid must determine whether potential hosts are present in the patch. One potential mechanism which might facilitate this is the response of the parasitoid to kairomones.
In the present study we wished to determine if a kairomone existed and if so, whether the amount of kairomone or the response to it by the parasitoid was related to the density of host larvae that had been present in the patch. Furthermore we also wished to determine whether a prior visit to the patch by a conspecific effected the allocation of searching time to a patch.This paper is one of a series investigating the foraging strategy of A. tabida, including its response to host density, to different host species and to a patchily distributed host.
HOST SEARCHING BEHAVIOUR OF A. tabida WITHIN A PATCH When a female A. tabida steps onto a patch of yeast she changes her manner of locomotion: she stops every few millimeters. When the yeast spot has been crossed and its edge reached, the parasitoid turns and crosses the patch in a different direction. Then host location proceeds as 1 Attraction in the sense of causing the parasitoid to make oriented movements towards the patch and causing to arrests in the sense of slowing the linear progression of the parasitoid by reducing actual speed of locomotion and/or by increasing rate of turning (DETHIER et al., 1960) .
